Introduction
Cyclic regression of corpora lutea is under uterine control in swine (Horton & Poyser, 1976) because regression of the corpora lutea does not occur after hysterectomy (du Mesnil du Buisson, 1961;  Moeljono, Bazer & Thatcher, 1976) and prostaglandin (PG) F-2a, the suspected uterine luteolytic agent, causes luteolysis in hysterectomized gilts (Moeljono et al, 1976) . Levels of PGF-2a in the uterine vein increase just before Day 13 in a series of short-duration spikes and peak between Days 13 and 14 of the oestrous cycle, just before functional luteolysis (Gleeson & Thorburn, 1973; Gleeson, Thorburn & Cox, 1974) . Peripheral plasma progesterone normally peaks at Day 10, declines slowly to Day 13 and rapidly between Days 13 and 15 to levels that are barely detectable (Diehl & Day, 1974; Halford, Wetteman, Turman & Omtvedt, 1975; Guthrie & Polge, 1976 ; Guthrie & Rexroad, 1978) . This later and rapid decline in progesterone is considered indicative of functional luteolysis. Exogenous PGF-2a will cause luteolysis of corpora lutea of pregnancy (Diehl & Day, 1974; Moeljono et al, 1976; Coggins, Van Horn & First, 1977) or of corpora lutea whose lifespan has been prolonged by hysterectomy (Moeljono et al, 1976) or exogenous oestrogen (Kraeling, Barb & Davis, 1975; Guthrie, 1975) . Corpora lutea of the porcine oestrous cycle are refractory to PGF-2a until Day 12 (Diehl & Day, 1974; Guthrie & Polge, 1976) . Indomethacin, which inhibits PG synthesis, will prevent luteolysis at the end of pregnancy and this effect is overcome by exogenous PGF-2a, providing proof that at that stage in the life of the corpora lutea PGF-2a is the luteolytic agent (Nara & First, 1977) . A comparable in-vivo study has not been reported for corpora lutea of the oestrous cycle.
The mechanism of action of PGF-2a remains unclear. In vitro, PGF-2a terminates the production of progesterone by porcine corpora lutea and incubated luteal slices are protected from PGF-2a by the addition of LH but not oestradiol (Watson & Maule Walker, 1978) . In other species, a direct antagonism of LH-binding by has been shown to correlate with reduced cAMP stimulation (Behrman, Grinwich & Hichens, 1976) and PGF-2a receptors have been demonstrated in corpora lutea (Powell, Hammarstrom & Samuelsson, 1975) .
The rate-limiting step in luteal steroidogenesis, and that of all steroidogenic tissues, is the conversion of cholesterol to pregnenolone (Burstein & Gut, 1971 ). This reaction is catalysed by the mitochondrial cytochrome P450 side-chain cleavage enzyme (P450scc) (Simpson & Boyd, 1967) . Recent investigations of the mechanisms controlling steroidogenesis have implicated control of this process by a labile protein which facilitates cholesterol transport in the adrenal cortex (Jefcoate, 1975) and the corpus luteum (Hermier, Combarnous & Jutisz, 1971) (Murphy, 1970 (Dziuk, Phillips & Graber, 1964) . The uterus was removed by mid-ventral laparotomy.
On the morning of Day 13 a sample of blood was obtained through a polyethylene cannula (which had been inserted into the jugular vein 24 h previously) and 5 mg PGF-2a were administered through the cannula which was then flushed with 5 ml heparinized saline (100 U/ml 0-9% NaCl). Blood was taken at the intervals indicated in (1974) shows cross-reactivity only with pregnenolone and this is < 10%. The lower limit of sensitivity of the assay is less than 2 ng/ml with a standard deviation of approximately 1 ng/ml. Separation by chromatography and assay of progesterone alone provided the same values as non-chromatographed samples, indicating that progesterone alone was assayed.
Assay ofP450scc
Corpora lutea were freed of adhering tissue, quartered in 0-25 M-sucrose (approximately 200 mg/ml) and homogenized by 3 passes of a motor driven teflon pestle in a glass homogenizer; nuclei and cell debris were removed by centrifugation at 2000 g for 10 min. Mitochondria were subsequently pelleted from the supernatant by centrifuging at 10 000 g for 10 min. The mitochondria were suspended in 1 ml 0-25 M-sucrose. Optical difference spectra were determined at 32°C by diluting 0-1 ml mitochondrial homogenate with 0-9 ml BSA-buffer (0-25 M-sucrose, 0-5% bovine serum albumin, 20 mM-KCl, 15 mM-triethanolamine, 10 mMpotassium phosphate, 0-5 mM-MgCl2, and 0-1 mM-EDTA, pH 6-2). The extent of cholesterolP450scc complex formation was measured by the reverse-Type I spectral response to pregnenolone (10 µg in acetone) using a DW 2 spectrophotometer in the dual-wavelength mode set to measure (420-390 nm) (Jefcoate, Simpson & Boyd, 1974 (Jefcoate, 1975) (Jefcoate, 1975 Lowry, Rosebrough, Farr & Randall (1951) .
Mitochondrial cholesterol was isolated from mitochondria by the method of Simpson, Jefcoate, Brownie & Boyd (1972) and quantitated by gas chromatography (Ishikawa, Macgee & Morrison, 1974) . Under these conditions, the retention times for cholesterol and cholestane were 5 and 15 min, respectively. (Steele & Torrie, 1960) or the StudentNewman-Kuels test (Zar, 1974) (Text-fig. 3 ). This depletion of cholesterol from P450scc in the cyclic animals was not observed for tissue from any of the pregnant animals.
The quantity of total mitochondrial cholesterol did not change significantly during the oestrous cycle (r = 0). The differences in luteal cholesterol esterase activity (Text- fig. 4 ) were as great between individuals on any day studied as they were between days; despite this, there was a correlation between the decline in cholesterol esterase activity and the day of the cycle (r = 0-45, < 0-05). 
Discussion
There is considerable evidence that, in the adrenal gland, transference of cholesterol to P450scc is the rate-limiting step and is hormonally activated (Garren, Gill, Masni & Watson, 1971 ; Jefcoate, 1975) . Intracellular cholesterol availability is enhanced by activation of cholesterol esterase by a cAMP-dependent protein kinase (Trzeyciak & Boyd, 1974) . However, considerable evidence also indicates that major control over LH-and ACTH-activated steroidogenesis is exerted via a labile protein which is sensitive to protein synthesis inhibitors and which facilitates cholesterol movement to P450scc within the mitochondria (Garren et al, 1971; Hermier et al, 1971 ).
Likewise, in these studies, there was no correlation between the fall in progesterone content of the corpora lutea and the total mitochondrial cholesterol concentration. Cholesterol esterase activity also failed to correlate with the progesterone content of corpora lutea although there was a slight decline in this activity towards the end of the cycle.
Functional luteolysis in the sow in association with a rise in PGF-2a has generally been observed to start at Day 13 of the oestrous cycle (Gleeson & Thorburn, 1973; Gleeson et al, 1974; Diehl & Day, 1974 (Jefcoate, 1975 (Gleeson & Thorburn, 1973 , Gleeson et al, 1974 (Jefcoate & Orme-Johnson, 1975 
